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MD007–1 General SPD EIS and NEPA Process

DOE makes every effort to respond to each comment in a fair and appropriate
manner and regrets if previous responses were not satisfactory.  DOE
acknowledges the commentor’s opposition to the MOX approach.  The
Storage and Disposition PEIS ROD outlines DOE’s decision to pursue a
hybrid approach to surplus plutonium disposition that would make the
plutonium inaccessible and unattractive for weapons use.  Pursuing both
immobilization and MOX fuel fabrication provides the United States
important insurance against potential disadvantages of implementing either
approach by itself.  The hybrid approach also provides the best opportunity
for U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in weapons again.

MD007–2 Nonproliferation

The goal of the surplus plutonium disposition program is to reduce the threat
of nuclear weapons proliferation worldwide by conducting disposition of
surplus plutonium in the United States in an environmentally safe and timely
manner.  Converting the surplus plutonium into MOX fuel and using it in
domestic, commercial reactors is an effective way to accomplish this.  We
must ensure that nuclear arms reductions cannot be easily reversed, politically
or legally, by making such reuse technically difficult, time consuming, and
very costly.  Sensitive negotiations between the two countries have indicated
that although the Russian government accepts the technology of
immobilization for low-concentration, plutonium-bearing materials, but that
the MOX approach would be considered for higher-purity feed materials.
Close cooperation between the two countries is essential to achieve the
objectives of nonproliferation and arms reduction and to ensure secure
management of nuclear weapons materials.
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MD007–3 NRC Licensing

Section 4.28 was revised to discuss the potential environmental impacts of
operating Catawba, McGuire, and North Anna, the reactors that would use
the MOX fuel.  Commercial reactors in the United States are capable of
safely using MOX fuel.  In fact, several reactors in Western Europe have
been operating successfully with MOX fuel for over 10 years.  Although
MOX fuel results in a harder neutron spectrum than LEU fuel, and thus a
greater fluence of high-energy neutrons on the pressure vessel, this effect is
well understood and has been shown to be within the capability of pressure
vessels to withstand.  It is the remaining operational life of reactors which
formed the basis for DOE’s selection process.  The commercial reactors
selected for the MOX approach include only those reactors whose operational
life is expected to last beyond the life of the surplus plutonium disposition
program.

Reactor vessel embrittlement is a condition in which the fast neutron fluence
from the reactor core reduces the toughness (fracture resistance) of the reactor
vessel metal.  Analyses performed for DOE indicated that the core average
fast flux in a partial MOX fuel core is comparable to (within 3 percent of)
the core average fast flux for a uranium fuel core.  All of the mission reactors
have a comprehensive program of reactor vessel analysis and surveillance
in place to ensure that NRC reactor vessel safety limits are not exceeded.

MD007–4 Waste Management

Appendixes H.1.2.3, H.2.2.2, H.3.2.2, and H.4.2.3 provide estimates of the
amounts of LLW that would be generated by operation of the MOX facility
and describe the LLWs that would be at Hanford, INEEL, Pantex, and SRS,
respectively.  These sections also describe facilities that may be used to
treat, store, and dispose of LLW.  DOE would be responsible for disposition
of waste generated by the surplus plutonium disposition program.  As
described in Sections 2.18.3 and 4.28.2.8, additional spent fuel would be
produced by using MOX fuel instead of LEU fuel in domestic, commercial
reactors.  Spent fuel management at the proposed reactor sites is not expected
to change dramatically due to the substitution of MOX assemblies for some
of the LEU assemblies.  Likewise, the additional spent fuel would be a very
small fraction of the total that would be managed at the potential geologic
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repository.  Yucca Mountain, Nevada, is being studied as a location for a
potential geologic repository for HLW and spent fuel.  There are no plans to
place LLW in Yucca Mountain.

MD007–5 Other

As discussed in response MD007–1, DOE makes every effort to respond to
each comment in a fair and appropriate manner and regrets if previous
responses were not satisfactory.  DOE acknowledges that there may be
future uses of plutonium 239 as the commentor suggests, but the growing
threat of nuclear proliferation is of immediate concern, requiring that attention
be focused on ensuring the safe, secure, long-term storage and disposition
of surplus weapons-usable fissile plutonium.  The activities proposed in this
SPD EIS would implement U.S. policy on disposition and nonproliferation
of surplus plutonium.
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MD007–6 Nonproliferation

It is true that in the MOX approach only a fraction of the plutonium would
actually be consumed in the reactor; but the remainder would be an integral
part of massive spent fuel assemblies that would meet the Spent Fuel Standard.
The Spent Fuel Standard, as identified by NAS and modified by DOE, is to
make the surplus weapons-usable plutonium as inaccessible and unattractive
for weapons use as the much larger and growing quantity of plutonium that
exists in spent nuclear fuel from commercial power reactors.  The spent fuel
assemblies would be so large and radioactive that any attempted theft of the
material would require a dedicated team willing to suffer large doses of
radiation, and substantial equipment for accessing and removing the spent
fuel from the storage facility and carrying it away.  Recovering the
weapons-usable plutonium from spent fuel could be done in a reprocessing
facility, as suggested; but it should be kept in mind, however, that
approximately 726 t (800 tons) of plutonium exists in spent fuel in the world
today.  If weapons-usable plutonium were transformed to plutonium in spent
fuel, it would become only one part of a much larger inventory and would
not present a significantly more attractive target for diversion than the existing
plutonium in spent fuel.

MD007–7 General SPD EIS and NEPA Process

To provide for public comment on the SPD Draft EIS, DOE conducted public
hearings near the potentially affected sites and thus with the populations
most directly concerned.  Because it was known that not everyone wishing
to comment on the proposed action could attend the hearings, DOE provided
several other means for providing comments: mail, a toll-free telephone and
fax line, and the MD Web site.  All comments, regardless of how they were
submitted, were given equal consideration.

The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the
DOE source selection board prior to award of the MOX fuel fabrication and
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irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28
of this SPD EIS, respectively).  During the 45-day period for public comment
on the Supplement, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.
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MD149–1 MOX Approach

DOE acknowledges the commentor’s opposition to the MOX approach.
Pursuing both immobilization and MOX fuel fabrication provides the
United States important insurance against potential disadvantages of
implementing either approach by itself.  The hybrid approach also provides
the best opportunity for U.S. leadership in working with Russia to implement
similar options for reducing Russia’s excess plutonium in parallel.  Further,
it sends the strongest possible signal to the world of U.S. determination to
reduce stockpiles of surplus plutonium as quickly as possible and in a manner
that would make it technically difficult to use the plutonium in weapons
again.

Specific domestic and international safeguards would be developed for the
proposed surplus plutonium disposition facilities; these are the subject of
ongoing sensitive negotiations between the United States and Russia.
Because the surplus plutonium is weapons usable, the safeguards would
include physical inventories as well as several active and passive measures
to guard against theft and diversion.

DOE makes every effort to respond to each comment in a fair and appropriate
manner.  Decisions on the surplus plutonium disposition program will be
based on environmental analyses, technical and cost reports, national policy
and nonproliferation considerations, and public input.
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MD149–2 MOX Approach

DOE acknowledges that there may be future uses of plutonium 239 as the
commentor suggests, but the growing threat of nuclear proliferation is of
immediate concern, requiring that attention be focused on ensuring the safe,
secure, long-term storage and disposition of surplus weapons-usable fissile
plutonium.  The activities proposed in this SPD EIS would implement
U.S. policy on disposition and nonproliferation of surplus plutonium.

MD149–3 MOX Approach

DOE acknowledges the commentor’s opposition to the MOX approach.
Uranium is mined, milled, and converted to uranium hexafluoride before it
is enriched in the 235 isotope at either the Portsmouth or Paducah gaseous
diffusion plants operated by the United States Enrichment Corporation.
Uranium is no longer enriched at Oak Ridge.  The MOX approach is not
intended to affect the viability of nuclear power.  Rather, the purpose of this
proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard.  The Spent Fuel Standard, as identified by
NAS and modified by DOE, is to make the surplus weapons-usable plutonium
as inaccessible and unattractive for weapons use as the much larger and
growing quantity of plutonium that exists in spent nuclear fuel from
commercial power reactors.  The MOX facility would produce nuclear fuel
that would displace LEU fuel that utilities would have otherwise purchased.
If the effective value of the MOX fuel exceeds the cost of the LEU fuel that
it displaced, then the contract provides that money would be paid back to
the U.S. Government by DCS based on a formula included in the DCS
contract.  The commercial reactors selected for the MOX approach include
only those reactors whose operational life is expected to last beyond the life
of the surplus plutonium disposition program.
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FD108–1 Human Health Risk

DOE acknowledges that risk can be defined and measured in different ways.
The risk assessment methodologies and assumptions employed in this
SPD EIS are prepared and reviewed by qualified professionals and are also
subjected to independent review.  DOE believes that these methodologies
and assumptions adequately predict the risk of reactor accidents.  Section 4.28
was revised to discuss the potential environmental impacts of operating
Catawba, McGuire, and North Anna, the reactors that would use MOX fuel.
Calculations are performed with codes that have been used and verified
repeatedly over a period of several years.  These codes are also periodically
updated and calibrated.
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FD108–2 MOX Approach

It is true that MOX fuel has not been produced commercially in the
United States.  The fabrication of MOX fuel and its use in commercial reactors
has been accomplished in Western Europe, and this experience would be
used for disposition of the U.S. surplus plutonium.

Because cost issues are beyond the scope of this SPD EIS, this comment has
been forwarded to the cost analysis team for consideration.  The Cost Analysis
in Support of Site Selection for Surplus Weapons-Usable Plutonium
Disposition (DOE/MD-0009, July 1998) report and the Plutonium
Disposition Life-Cycle Costs and Cost-Related Comment Resolution
Document (DOE/MD-0013, November 1999), which covers recent life-cycle
cost analyses associated with the preferred alternative, are available on the
MD Web site at http://www.doe-md.com and in the public reading rooms at
the following locations: Hanford, INEEL, Pantex, SRS, and
Washington, D.C.

FD108–3 Human Health Risk

This SPD EIS identifies and analyzes potential human health impacts that
might result from construction and normal operation of proposed surplus
plutonium disposition facilities.  The Human Health Risk and Facility
Accidents sections in Chapter 4 of Volume I discuss the effects on the public
due to potential radiological releases.  DOE policy places public safety above
other program goals, and requirements have been established to protect the
safety and health of the public.  The protection of members of the public
against accidents is considered by DOE in the design, location, construction,
and operation of its facilities.  Additionally, independent external oversight
of activities is provided by the congressionally mandated DNFSB.  The
MOX facility and the reactors selected to use MOX fuel would be licensed
and monitored by NRC.

FD108–4 Human Health Risk

Risk assessment methodologies, assumptions, and personnel qualifications
are addressed in response FD108–1.
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FD108–5 Human Health Risk

The analysis and data in this SPD EIS and the supporting conclusions of
minor impacts and sufficient safeguards have been prepared and reviewed
by qualified professionals and also subjected to independent review.
Calculations are performed with codes that have been used and verified
repeatedly over a period of several years.  These codes are periodically
updated and calibrated.  In regard to the MOX facility, DOE intends to
design, construct, and operate it in such a fashion as to provide a level of
safety that meets or exceeds applicable Federal, State, and local requirements.
The MOX facility would be built and operated subject to the following strict
conditions: construction would take place at a secure DOE site, it would be
owned by the U.S. Government, operations would be limited exclusively to
the disposition of surplus plutonium, and the MOX facility would be shut
down at the completion of the surplus plutonium disposition program.

FD108–6 DOE Policy

DOE acknowledges the commentor’s support of Secretary Richardson, as
well as interest and participation in the surplus plutonium disposition program.
DOE’s decisionmaking process takes into account all public input, and each
comment received is given equal consideration.
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ORD18–1 Human Health Risk

Because a “serious escape of plutonium” from a MOX facility is not defined,
it is assumed to be an amount that potentially causes LCFs among the
population within 80 km (50 mi) of a site.  Of all the MOX facility accidents
analyzed with a scenario frequency of greater than 1 in 10 million per year
(Appendix K), only the aircraft crash at Pantex and the beyond-design-basis
earthquake at each of the sites would be expected to cause LCFs in the
public.  For the earthquake, there could be up to 24 cancer fatalities; for the
aircraft crash, up to 27 cancer fatalities (Tables K–8, K–9, K–13, K–11, and
K–19).  The probability of a serious escape of plutonium off the site for
these two accidents is quite small.  The probabilities have been shown to be
below 1 in 1 million per year for the airplane crash and below 1 in 10,000 per
year for the earthquake, based on scientifically accepted prediction methods
discussed in Appendix K.

The contention that the alpha particles would cause hundreds or even many
thousands of cancers has no scientific basis.  The potential impacts on people
living in the areas of the candidate sites for the MOX facility have been
calculated using models accepted within the scientific community.  The
MACCS2 computer program (Appendix K.1.4.2) was used with conservative
input parameters.  For example, it was assumed that the meteorological
conditions at the time of the accident were so severe that they would only be
exceeded about 5 percent of the time.  The doses predicted by MACCS2
were converted to LCFs using the risk estimators discussed in
Appendix K.1.4.3.  These risk estimators are probably on the conservative
side (i.e., they overpredict adverse health effects), but are accepted within
the scientific community as reasonable, predictive values.  The basis for the
“high carcinogenic potential” is not accepted by the scientific community
at large.

DOE acknowledges that past practices at its sites led to environmental
contamination with some potential for health effects on local residents.
However, no major adverse impacts to the public or workers as the result of
operations at Hanford, NTS, Pantex, or RFETS—sites specifically cited by
the commentor—have been demonstrated (refer to Sections 3.2.4 and 3.4.4
of this EIS for Hanford and Pantex and to Sections 3.3.9 and 3.8.9 of the
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Storage and Disposition PEIS for NTS and RFETS).  A number of Federal
and State agency agreements are in place to further reduce or eliminate
sources of contamination, conduct additional research on health effects, and
take corrective actions, as appropriate.  DOE is committed to reducing any
human health risks at its sites to ALARA levels, or levels agreed to with the
appropriate regulatory agency.  Any surplus plutonium disposition facilities
would be designed, constructed, and operated to achieve these goals.

ORD18–2 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s concerns regarding LLW disposal.
Chapter 4 of Volume I and Appendix H address impacts of the construction
and operation of proposed surplus plutonium disposition facilities on the
waste management infrastructure at the sites.  DOE has existing arrangements
for LLW disposal at all of the candidate sites.  Generation of additional
LLW by activities associated with surplus plutonium disposition is not
expected to substantially impact these existing arrangements.  Impacts at
the waste disposal facilities that would be used are evaluated in the Final
Waste Management Programmatic Environmental Impact Statement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous
Waste (DOE/EIS-0200-F, May 1997) and other site-specific NEPA documents.

LLW disposal facilities do not require special security to avert the diversion
or theft of waste; the very low concentrations of special nuclear materials in
waste (less than 100 nCi/g) would not be an attractive source of
bomb-making material.

ORD18–3 General SPD EIS and NEPA Process

DOE acknowledges and shares the commentor’s concern regarding the
availability of highly qualified technical personnel.  Accordingly, it has
initiated a number of programs in schools throughout the United States to
encourage mathematics and science literacy and to promote entry into
technical fields.  Fortunately, many highly qualified and dedicated people,
of all ages, work in the DOE complex to support the surplus plutonium
disposition program and other DOE missions.
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MD150–1 MOX Approach

DOE acknowledges the commentor’s full support of the MOX approach.  It is
unclear what accident the commentor is referring to in his discussion of
accident frequencies.  However, it seems that the figure of 1 in
10,000,000 per year is from the Storage and Disposition PEIS, and not the
SPD EIS.  There are only three instances of a 1 in 10,000,000 per year figure
being used in the Facility Accidents section of the SPD EIS.  It is used to
exclude SRS from assessment of consequences due to aircraft crash.  This is
in accordance with DOE-STD-3014-96, Accident Analysis for Aircraft Crash
into Hazardous Facilities.  It is used to exclude vault material from the
assessment of aircraft crash consequences into the pit conversion and MOX
facilities at Pantex.  This is also consistent with DOE-STD-3014-96.  Finally, it
is used as a lower bound for the frequency range of total facility collapse as
a result of a beyond-design-basis earthquake.  The upper frequency bound
for this accident is assessed to be 1 in 100,000 per year.  Details on accidents
developed for the SPD EIS can be found in Appendix K.
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MD286

MD286–1 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s views on the rationale for the surplus
plutonium disposition program and the value of a global focus in related
communications.  Section 1.2 discusses the purpose of and need for the
proposed action, including some of the international aspects of surplus
plutonium disposition.  It is not the purpose of this SPD EIS to market DOE’s
program for the disposition of surplus plutonium.  The NEPA process does
provide an important mechanism for obtaining public input prior to
disposition decisions.  In compliance with NEPA and the rules that implement
that act, DOE prepared this EIS by obtaining comparable data on all of the
alternatives, analyzing the data in a consistent manner using established
procedures, and presenting the results in a full and open manner.
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MD286–2 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s views on the environmental rationale
for the surplus plutonium disposition program and the need for effective
public education in that connection.  Chapter 4 of Volume I presents the
potential environmental impacts of each alternative for accomplishing the
proposed action.
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MD237–1 Alternatives

DOE acknowledges the commentors’ support for the immobilization-only
approach.  Pursuing both immobilization and MOX fuel fabrication provides
the United States important insurance against potential disadvantages of
implementing either approach by itself.  The hybrid approach also provides
the best opportunity for U.S. leadership in working with Russia to implement
similar options for reducing Russia’s excess plutonium in parallel.  Further,
it sends the strongest possible signal to the world of U.S. determination to
reduce stockpiles of surplus plutonium as quickly as possible and in a manner
that would make it technically difficult to use the plutonium in weapons
again.

It is true that Russia plans to reprocess the spent fuel resulting from the
irradiation of MOX fuel from its surplus weapons-usable plutonium.
However, the U.S. position in negotiations with the Russian government
has been that Russia should not reprocess the MOX spent fuel until all of
their surplus plutonium meets the Spent Fuel Standard.  In addition, the
future agreement between the United States and Russia would require that
any Russian MOX spent fuel reprocessing program be conducted under the
oversight of IAEA which is charged with verifying compliance with
international nonproliferation policies.
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MD237–2 MOX Approach

The operational experience for electricity generation from MOX fuel in Europe
is relevant to the proposed use of surplus weapons-usable plutonium in
U.S. domestic, commercial reactors.  While plutonium from warheads may
never have been used in MOX fuel, its behavior in fuel is essentially the same
as that of non-weapons-origin plutonium.  Plutonium from the different origins
is chemically indistinguishable.  The difference is isotopic: there is less
plutonium 239 in non-weapons-origin plutonium.  MOX fuel, regardless of
the origin of the plutonium, has a higher flux than LEU fuel, and thus can
cause more wear on the reactor than LEU fuel.  However, this is taken into
account when developing fuel management strategy.

The proposed action assumes that MOX assemblies would be used for a
partial, not full, core.  Several U.S. commercial reactors are designed to use
MOX fuel, and others can easily and safely accommodate a partial MOX
core.  Core load and safety analyses would be performed, and an NRC license
amendment approved, before MOX fuel was introduced into any reactor.
Section 4.28 was revised to provide reactor-specific analyses and discuss
the potential environmental impacts of using a partial MOX core during
routine operations and reactor accidents.

MD237–3 Alternatives

DOE has identified as its preferred alternative the hybrid approach of using
both immobilization and MOX fuel fabrication.  DOE has been studying,
evaluating, and testing immobilization technologies for some time, and does
not believe that it is necessary to develop more than one immobilization
technology.  DOE is confident that current development resources will lead
to timely implementation of the can-in-canister immobilization technology.

The reasons DOE is pursuing the hybrid approach are addressed in response
MD237–1.
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MD237–4 DOE Policy

The use of MOX fuel in domestic, commercial reactors is not proposed in
order to subsidize the commercial nuclear power industry.  Rather, the
purpose of this proposed action is to safely and securely disposition surplus
plutonium by meeting the Spent Fuel Standard.  The Spent Fuel Standard,
as identified by NAS and modified by DOE, is to make the surplus
weapons-usable plutonium as inaccessible and unattractive for weapons use
as the much larger and growing quantity of plutonium that exists in spent
nuclear fuel from commercial power reactors.  DOE conducted a procurement
process to acquire MOX fuel fabrication and irradiation services.  The selected
team, DCS, would design, request a license, construct, operate, and deactivate
the MOX facility as well as irradiate the MOX fuel in domestic, commercial
reactors.  However, these activities are subject to the completion of the
NEPA process.

Consistent with the U.S. policy of discouraging the civilian use of plutonium,
a MOX facility would be built and operated subject to the following strict
conditions: construction would take place at a secure DOE site, it would be
owned by the U.S. Government, operations would be limited exclusively to
the disposition of surplus plutonium, and the MOX facility would be shut
down at the completion of the surplus plutonium disposition program.  For
reactor irradiation, the NRC license would authorize only the participating
reactors to use MOX fuel fabricated from surplus plutonium, and the
irradiation would be a once-through cycle with no reprocessing.  Furthermore,
selection criteria for the reactors stipulates that they have sufficient operating
life to complete the mission.

MD237–5 Nonproliferation

The reprocessing of MOX spent fuel in Russia is the subject of sensitive
negotiations between the United States and Russia and is beyond the scope
of this SPD EIS.  The Joint Statement of Principles signed by
Presidents Clinton and Yeltsin in September 1998 provide general guidance
for achieving the objectives of a future bilateral agreement to disposition
surplus plutonium in the United States and Russia.  The principles include
the acceptance of technology for transparency measures, including
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appropriate international verification measures and stringent standards of
physical protection, control, and accounting for the management of
plutonium.  The United States would not subsidize reprocessing capabilities
or facilities in Russia.

The policy of discouraging the civilian use of MOX fuel has not changed as
addressed in response MD237–4.

MD237–6 Alternatives

DOE acknowledges the commentor’s concern over the greater cost,
economically and environmentally, of the hybrid approach than the
immobilization-only approach to surplus plutonium disposition.  DOE
believes its preference for the hybrid approach has a sound basis.

Section 2.3.1 of the SPD Draft EIS explained that a range of 23 reasonable
alternatives remained after evaluating over 64 options against three screening
criteria: worker and public exposure to radiation, proliferation concerns due
to transportation of materials, and infrastructure cost.  These 23 reasonable
alternatives were evaluated in the SPD Draft EIS.  Two separate facilities
were combined in this SPD EIS to form the immobilization facility from
those evaluated in the Storage and Disposition PEIS.  No other combination
of facilities was considered reasonable.  After the SPD Draft EIS was issued,
DOE eliminated as unreasonable the 8 alternatives that would involve use of
portions of Building 221–F with a new annex at SRS for plutonium
conversion and immobilization, thereby reducing the number of reasonable
alternatives to the 15 that are analyzed in the SPD Final EIS.  This SPD EIS
analyzes the potential environmental impacts associated with implementing
the proposed surplus plutonium disposition activities at the candidate sites
including alternatives that would take advantage of DWPF at SRS.  The
results of these analyses, presented in Chapter 4 of Volume I and summarized
in Section 2.18, demonstrate that under either the hybrid or the full
immobilization approach, the activities would likely have minor impacts at
any of the candidate sites.

The reasons DOE is pursuing the hybrid approach are addressed in response
MD237–1.
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MD237–7 Plutonium Polishing and Aqueous Processing

Based on public comments received on the SPD Draft EIS, and the analysis
performed as part of the MOX procurement, DOE decided to propose
plutonium polishing as a component of the MOX facility to ensure adequate
impurity removal from the plutonium oxide.  Appendix N was deleted from
the SPD Final EIS, and the impacts discussed therein were added to the
impacts sections presented for the MOX facility in Chapter 4 of Volume I.
Section 2.18.3 was also revised to include the impacts associated with
plutonium polishing.  No additional aqueous processing would be necessary
to prepare the plutonium dioxide for immobilization.
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MD237–8 Transportation

Additional transportation would be required for the shipment of unirradiated
fuel from the MOX facility to the reactor.  Transportation of special nuclear
materials, including fresh MOX fuel, would use DOE’s SST/SGT system.
Since the establishment of the DOE Transportation Safeguards Division in
1975, the SST/SGT system has transported DOE-owned cargo over more
than 151 million km (94 million mi) with no accidents causing a fatality or
release of radioactive material.  The transportation requirements for the
surplus plutonium disposition program are also evaluated in this SPD EIS.

MD237–9 MOX Approach

Use of MOX fuel in domestic, commercial reactors is not proposed in order to
subsidize the commercial nuclear power industry.  Rather, the purpose of this
proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard.  The Spent Fuel Standard, as identified by
NAS and modified by DOE, is to make the surplus weapons-usable plutonium
as inaccessible and unattractive for weapons use as the much larger and
growing quantity of plutonium that exists in spent nuclear fuel from commercial
power reactors.

Because this comment relates directly to the cost analysis report, it has been
forwarded to the cost analysis team for consideration.  The Plutonium
Disposition Life-Cycle Costs and Cost-Related Comment Resolution
Document (DOE/MD-0013, November 1999), which covers recent life-cycle
cost analyses associated with the preferred alternative, is available on the
MD Web site at http://www.doe-md.com and in the public reading rooms at
the following locations: Hanford, INEEL, Pantex, SRS, and
Washington, D.C.

MD237–10 MOX Approach

As discussed in Chapter 2 of Volume I, MOX fuel would be left in the reactor
for a full cycle.  Under the current reactor options, there are no plans to leave
it there only long enough to meet the Spent Fuel Standard.

MD237–11 Cost Report

Cost-related comments are addressed in response MD237–9.
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MD237–12 MOX Approach

DOE acknowledges the commentor’s concern regarding the use of MOX
fuel.  Although no domestic, commercial reactors are licensed to use
plutonium-based fuel, several are designed to use MOX fuel, and others can
easily and safely accommodate a partial MOX core.  The fabrication of
MOX fuel and its use in commercial reactors have been accomplished in
Western Europe.  This experience would be used for disposition of the
U.S. surplus plutonium.  The environmental, safety, and health consequences
of the MOX approach, as well as the production and disposal of any waste,
are addressed in this SPD EIS (see revised Section 4.28 and other appropriate
sections in Chapter 4 of Volume I).  In addition, NRC would evaluate license
applications and monitor the operations of both the MOX facility and the
commercial reactors selected to use MOX fuel to ensure adequate margins
of safety.
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MD237–13 Nonproliferation

DOE acknowledges the commentor’s concern regarding reactor safety and
nuclear material safeguards in Russia.  Close cooperation between the
United States and Russia is essential in achieving the objective of
nonproliferation and arms reduction, and to ensure secure management of
nuclear weapons materials.  To that end, in late July 1998,
Vice President Gore and Russian Prime Minister Sergei Kiriyenko signed a
5-year agreement to provide the scientific and technical basis for decisions
concerning how surplus plutonium will be managed.  This agreement enables
the two countries to explore mutually acceptable strategies for safeguarding
and dispositioning surplus plutonium.  Accordingly, the U.S. Congress
appropriated funding for a series of small-scale tests and demonstrations of
plutonium disposition technologies jointly conducted by the United States
and Russia.  During the first week of September 1998, Presidents Clinton
and Yeltsin held a Moscow summit and signed a statement of principles
with the intention of removing approximately 50 t (55 tons) of plutonium
from each country’s stockpile.  Two of the seven principles that were agreed
upon relate to financing arrangements and acceptable methods and
technology for transparency measures, including appropriate international
verification measures and stringent standards of physical protection, control,
and accounting for the management of the plutonium.
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MD237–14 Nonproliferation

DOE will continue to maintain a close working relationship with Russia to
develop technical solutions that take into consideration public health and
the environment for surplus plutonium disposition.

MD237–15 Nonproliferation

Financing the Russian MOX fuel program, costs of the MOX fuel option,
and reuse of the MOX facility are addressed in responses MD237–4,
MD237–9, and MD237–13.
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MD237–16 General SPD EIS and NEPA Process

The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the
DOE source selection board prior to award of the MOX fuel fabrication and
irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28
of this SPD EIS, respectively).  During the 45-day period for public comment
on the Supplement, DOE held a public hearing Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.

MD237–17 General SPD EIS and NEPA Process

General Electric Company’s Nuclear Energy Production Facility in Wilmington,
North Carolina, was selected because its operations are typical of those of
the candidate sites for the conversion of uranium hexafluoride to uranium
dioxide.  The analysis presented in Chapter 4 of Volume I indicates that no
significant environmental impacts would result from the use of the Nuclear
Energy Production Facility, and that there is no physical basis for an
expectation of significant impacts at any other candidate facility or along
transportation routes to and from facilities.

The methods used to obtain the results are described in Chapter 4 and the
relevant appendixes.  Regardless of the facility selected, DOE would comply
with NEPA and all other applicable laws and regulations.

The comment process for the SPD EIS was open to all interested parties.  No
individual or organization was excluded from that process.
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MD237–18 General SPD EIS and NEPA Process

Chapter 4 of Volume I describes the environmental impacts of those
alternatives (Alternatives 11 and 12) under which up to 50 t (55 tons) of surplus
plutonium would be immobilized.  Included are impacts incurred during the
construction of new facilities and during facility operation.  All categories of
impacts are addressed, including those attributable to normal operation,
accidents, and transportation.

For each alternative except No Action, the analysis in Chapter 4 shows
radiological impacts on the population residing within 80 km (50 mi) of the
facilities, the MEI, and the average exposed individual.  The analysis of each
alternative, including those that involve immobilization only, includes
estimates of the population dose, the annual dose to the maximally exposed
and average exposed individual, and the LCF risk of a 10-year exposure.

Section 2.18 summarizes the environmental impact information provided
in Chapter 4.  For ease of comparison, identical summary information is
provided for each alternative (see Table 2–4).  This information includes
impacts on air quality, waste management, employment, and land disturbance,
as well as human health risks, the LCF risk from the most severe design basis
accident, and transportation risks.

A focused comparison of the preferred alternative (Alternative 3) and the
immobilization-only alternative (Alternative 12A) at SRS is provided in the
table below.

MD237–19 Repositories

The management of TRU waste generated by the proposed surplus plutonium
disposition facilities is evaluated in this SPD EIS.  DOE alternatives for
TRU waste management are evaluated in the Final Waste Management
Programmatic Environmental Impact Statement for Managing Treatment,
Storage, and Disposal of Radioactive and Hazardous Waste
(DOE/EIS-0200-F, May 1997) and the WIPP Disposal Phase Final
Supplemental EIS (DOE/EIS-0026-S-2, September 1997).  WIPP began
receiving shipments of TRU waste for permanent disposal on March 26,
1999.  As described in Appendix F.8.1, and the Waste Management sections
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Comparison of Alternative 3 with Alternative 12A at SRS
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in Chapter 4 of Volume I, it is conservatively assumed that TRU waste would
be stored at the candidate sites until 2016, at which time it would be shipped
to WIPP in accordance with DOE’s plans.  Expected TRU waste generated by
the proposed facilities is included in the WIPP Disposal Phase Final
Supplemental EIS cumulative impacts estimates, as well as in the National
TRU Waste Management Plan (DOE/NTP-96-1204, December 1997).

MD237–20 Alternatives

The decision to pursue a hybrid approach to surplus plutonium disposition
is reflected in the Storage and Disposition PEIS ROD.  The three screening
criteria described in Section 2.3.1 were used to establish the siting alternatives
for the hybrid and immobilization-only approaches, not the alternative
technologies.  After their application in selecting the reasonable range of
alternatives, these criteria were no longer useful as discriminators for the
selection of preferred alternatives.

DOE does not agree with the commentor’s assertion that the MOX fuel
approach does not provide the degree of proliferation resistance that
immobilization does.  As explained in the Storage and Disposition PEIS,
DOE’s Office of Arms Control and Nonproliferation, with MD support,
prepared a report, Nonproliferation and Arms Control Assessment of
Weapons-Usable Fissile Material Storage and Excess Plutonium Disposition
Alternatives (DOE/NN−0007, January 1997), to assist in development of the
ROD.  This report, which concerns the nonproliferation and arms reduction
implications of alternatives for the storage of plutonium and HEU and the
disposition of excess plutonium, makes it clear that in regard to nonproliferation
issues unrelated to transportation, none of the disposition technologies
evaluated is clearly superior to another.

Russia’s plans for MOX fuel are addressed in response MD237–1.

MD237–21 Alternatives

It would be technically possible to perform pit disassembly and conversion
in the same facility as plutonium conversion and immobilization.  However,
given the different composition of pit and nonpit plutonium, and the different
security issues, it is not clear that there would be any cost or other advantage
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in doing so, even if all 50 t (55 tons) of the surplus plutonium were to be
dispositioned through immobilization.  Pit and nonpit plutonium would have
to be converted to an oxide in separate, totally segregated processes.  The
pits would be classified, and access to the plutonium and process byproducts
would have to be strictly limited.  Moreover, the plutonium from the pits
would be much purer; most of the nonpit plutonium would be contaminated
with a variety of other materials, and the conversion processes would have
to be tailored to address that.  Services such as access control, shipping, and
receiving (including truck bays) could conceivably be shared to some extent.
However, because of the classification of almost all pit conversion activities,
pit conversion and immobilization processes and spaces would have to be
maintained and serviced largely independently of one another.  The overall
impacts, therefore, would not likely be substantially different from those of
two separate but collocated facilities, a condition bounded by the analyses
reflected in this SPD EIS.

MD237–22 Facility Accidents

There are a number of factors behind the decision to report worker
consequences in the manner presented in this SPD EIS.  First, as the
commentor has stated, is the inability to calculate radiological doses to the
involved worker in a meaningful way given the enormous dependency of
calculated dose results on the values of highly uncertain parameters, such as
those associated with the particular release mechanisms (e.g., the precise
puff distribution of powder for a spill, explosion, or other accident, which
depends on drop height, explosion phenomenology, the spatial and temporal
failure profile of the can, glove, glovebox), and the assumptions defining
the involved worker (e.g., inhaling versus exhaling, location, response to
accident).  The second factor is that for most accidents with a significant
radiological consequence to the involved worker, this consequence is
overwhelmed by nonradiological phenomena.  This is because it takes a
physical insult of some kind to breach radiological confinement.  Such
phenomena as fires, explosions, and building collapse that result in
radiological release (among other things) present more significant
nonradiological consequences to the involved worker.  As a result, each
alternative in Chapter 4 of Volume I includes an estimate of the expected
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cases of nonradiological injuries or illnesses and fatalities.  These are the
dominant risks to involved workers.  The reason that risks to the public can
be stated in terms of radiological releases is that other facility-related dangers
are of only localized concern and do not travel the distance required to
represent a public hazard (one notable exception being seismic events, which
could cause significant damage to local buildings).  With respect to the
noninvolved worker, the calculation of population doses, from which cancer
statistics can be calculated, is somewhat intractable.  The largest individual
doses would likely occur immediately outside the facility, particularly for
ground-level releases.  Doses from stack releases are more stable, but are
also highly uncertain at small distances.  Therefore, the potentially largest
contribution to doses to noninvolved workers are in a regime that is uncertain,
for calculations are of questionable value.  This problem does not exist for
the public, where each member is at a distance where estimates are
meaningful.  It would be possible, for example, to define the noninvolved
worker as a worker beyond some distance like 200 m (656 ft), but the
population dose calculated for that population would exclude a potentially
large fraction of the total worker dose.  Consequently, it was decided to
provide the metric of individual dose (and probability of LCF) to the
maximally exposed member of the public 1,000 m (3,281 ft) away or at the
site boundary if less than 1,000 m (3,281 ft) distant.  This was the protocol
used in the Storage and Disposition PEIS, and it was considered proper for
use in this SPD EIS as well; it also provides a valid basis for understanding
environmental impacts of and comparing alternatives considered in this EIS.
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MD237–23 Immobilization

DOE’s offices are coordinating efforts so that potential impacts of the SRS
HLW program’s decisions on immobilization are understood.  This would
allow any necessary changes to the can-in-canister or other immobilization
approach to be made in a timely manner.  DOE is presently considering a
replacement process for the in-tank precipitation (ITP) process at SRS.  The
ITP process was intended to separate soluble high-activity radionuclides
(i.e., cesium, strontium, uranium, and plutonium) from liquid HLW before
vitrifying the high-activity fraction of the waste in DWPF.  The ITP process
as presently configured cannot achieve production goals and safety
requirements for processing HLW.  Three alternative processes are being
evaluated by DOE: ion exchange, small tank precipitation, and direct grout.
DOE’s preferred immobilization technology (can-in-canister) and
immobilization site (SRS) are dependent upon DWPF providing vitrified
HLW with sufficient radioactivity.  DOE is confident that the technical
solution will be available at SRS by using radioactive cesium from the ion
exchange or small tank precipitation process.  A supplemental EIS
(DOE/EIS-0082-S2) on the operation of DWPF and associated ITP alternatives
is being prepared.

In addition, results of an in-progress NAS study will help determine to what
extent the can-in-canister configuration meeting the Spent Fuel Standard
depends on the presence of an intense radiation barrier.  The Spent Fuel
Standard, as identified by NAS and modified by DOE, is to make the surplus
weapons-usable plutonium as inaccessible and unattractive for weapons use
as the much larger and growing quantity of plutonium that exists in spent
nuclear fuel from commercial power reactors.  Necessary analyses would
be conducted at that time should this decision identify the need to reconsider
using cesium 137 from the capsules currently stored at Hanford.  It should
be noted that DOE has not made final decisions on disposition of the Hanford
cesium and strontium capsules.

MD237–24 Cumulative Impacts

Section 4.28 was revised to discuss the potential environmental impacts of
operating Catawba, McGuire, and North Anna, the reactors that would use
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the MOX fuel.  The analyses reflect the information provided by the bidders
in the MOX procurement process, supplemented by additional information.
Section 2.18.3 was revised and Section 4.32.8 was added to include the
cumulative impacts of the proposed reactor sites.

MD237–25 Parallex EA

In the SPD Draft EIS, DOE retained the option to use some of the surplus
plutonium as MOX fuel in CANDU reactors, which would have only been
undertaken in the event that a multilateral agreement were negotiated among
Russia, Canada, and the United States.  Since the SPD Draft EIS was issued,
DOE determined that adequate reactor capacity is available in the
United States to disposition the portion of the U.S. surplus plutonium that is
suitable for MOX fuel and, therefore, while still reserving the CANDU option,
DOE is no longer actively pursuing it.  However, DOE, in cooperation with
Canada and Russia, proposes to participate in a test and demonstration
program using U.S. and Russian MOX fuel in a Canadian test reactor.  A
separate environmental review, the Environmental Assessment for the Parallex
Project Fuel Manufacture and Shipment (DOE/EA-1216, January 1999),
analyzes the fabrication and proposed shipment of MOX fuel rods for research
and development activities involving the use of limited amounts of U.S. MOX
fuel in a Canadian test reactor.  A FONSI was signed on August 13, 1999.
Both of these documents can be viewed on the MD Web site at
http://www.doe-md.com.  If a decision is made to dispose of Russian surplus
plutonium in Canadian CANDU reactors in order to augment Russia’s
disposition capability, shipments of the Russian MOX fuel would take place
directly between Russia and Canada.

MD237–26 DOE Policy

DOE conducted a procurement process to acquire MOX fuel fabrication and
irradiation services.  The selected team, DCS, would design, request a license,
construct, operate, and deactivate the MOX facility as well as irradiate the
MOX fuel in domestic, commercial reactors.  However, these activities are
subject to the completion of the NEPA process.  Because the fuel fabricator
and reactor licensees work closely as a team, it is unlikely that the fabrication
of MOX fuel would outpace its need.  Reactor shutdowns or other operational
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issues that could affect the need for fuel would be incorporated into the fuel
fabrication schedules, and adjustments made as required.  In the event that
MOX fuel were made and then not be needed due to NRC not issuing a
license amendment or other factors, DOE would be responsible for the
unirradiated fuel and would reexamine its disposition options.

MD237–27 MOX RFP

The MOX facility would have the capability to store the MOX fuel for a
minimum of 18 months prior to shipment to the reactor sites for irradiation.
The MOX facility would be located at an existing secure DOE site.  DOE
does not anticipate the need for any additional security measures at reactor
sites, other than for the additional security applied for the receipt of fresh
fuel.  MOX fuel would be delivered to the commercial reactors in SST/
SGTs.  Commercial reactors currently have armed security forces, primarily
to protect against perimeter intrusion.  There would be increased security
for the receipt and storage of fresh MOX fuel, as compared with that for
fresh LEU fuel, for additional vigilance inside the perimeter.  However, the
increased security surveillance would be a small increment to the plant’s
existing security plan.  After irradiation, the MOX fuel would be removed
from the reactor and managed with the rest of the spent fuel from the reactor,
eventually being disposed of at a geologic repository built in accordance
with the NWPA.  The duration for storage does not depend on whether the
spent fuel originated as MOX or LEU, but rather on when a storage facility
is available to receive spent fuel.  The storage of MOX spent fuel would not
require any additional security due to the radiation barrier and difficulty
associated with moving spent fuel.

MD237–28 DOE Policy

The use of U.S. surplus plutonium in existing domestic, commercial reactors
does not involve reprocessing (reprocessing is a chemical separation of
uranium, transuranic elements [including plutonium], and fission products
from spent reactor fuel and the reuse of the plutonium and uranium to produce
new fresh fuel).  DOE eliminated as unreasonable the eight alternatives in
the SPD Draft EIS that used portions of Building 221−F with a new annex
at SRS for plutonium conversion and immobilization.  It was determined
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that the amount of space required for the immobilization facility would be
significantly larger than originally planned.  These new space requirements
mean that the annex required to be built alongside Building 221−F would
be very close in size and environmental impacts to the new immobilization
facility alternatives at SRS.  Therefore, this SPD EIS only presents the
alternatives involving a completely new immobilization facility at SRS.
Building 221−F remains the preferred alternative for processing the RFETS
plutonium residues and scrub alloy, as described in the Final Environmental
Impact Statement on Management of Certain Plutonium Residues and Scrub
Alloy Stored at the Rocky Flats Environmental Technology Site
(DOE/EIS-0277F, August 1998).  The cleanup of site facilities after completion
of the surplus plutonium disposition program would be conducted in
compliance with applicable environmental and safety regulations.

MD237–29 DOE Policy

DOE does not plan to use the proposed surplus plutonium disposition facilities
for MOX fuel fabrication after completion of the surplus plutonium
disposition program.  D&D actions would be commensurate with facility
reuse decisions.

MD237–30 Transportation

The Type B shipping containers that would be used for the transportation of
surplus plutonium in various forms are described in Appendix L.3.1.6.  The
requirements for certification of a Type B container include maintaining its
integrity at a depth of 15 m (50 ft).  This would be a greater depth than
would be involved in an accident on most bridges.  A more rigorous
requirement to withstand a depth of 200 m (656 ft) is required for casks that
are certified to carry 1 million or more curies.  These requirements are applied
to an undamaged container because of the very low probability of a container
breach by any realistic cause and on the basis of actual transportation
experience.  As indicated in Section 2.18, no traffic fatalities from
nonradiological accidents or LCFs from radiological exposures or vehicle
emissions are expected.
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MD237–31 DOE Policy

The Russian government has plans to use surplus plutonium in commercial
reactors.  Because the Russians have expressed concern that immobilization
would not destroy any plutonium, it is conceivable that the Russians would
not eliminate their plutonium stockpile if the United States were to implement
an immobilization-only approach.  Therefore, the hybrid approach provides
the best opportunity for U.S. leadership in working with Russia to implement
similar options for reducing Russia’s excess plutonium in parallel.  Further,
it sends the strongest possible signal to the world of U.S. determination to
reduce stockpiles of surplus plutonium as quickly as possible and in a manner
that would make it technically difficult to use the plutonium in
weapons again.

Immobilization is the preferred approach to disposition the 17 t (19 tons) of
impure plutonium.  All of the surplus plutonium could be made into MOX
fuel, however, DOE reviewed the chemical and isotopic composition of the
surplus plutonium and determined in the Storage and Disposition PEIS ROD
that about 8 t (9 tons) of surplus plutonium were not suitable for use in making
MOX fuel.  Furthermore, DOE has identified an additional 9 t (10 tons) for
a total of 17 t (19 tons) that have such a variety of chemical and isotopic
compositions that it is more reasonable to immobilize these materials and
avert the processing complexity that would be added if these materials were
assigned to be made into MOX fuel.  The criteria used in this identification
included the level of impurities, processing requirements, and the ability to
meet the MOX fuel specifications.  If at any time it were determined that
any of the 33 t (36 tons) currently proposed for MOX fuel fabrication was
unsuitable, that portion would be sent to the immobilization facility.

MD237–32 Nonproliferation

DOE acknowledges the commentor’s concerns regarding the disposition of
surplus Russian plutonium as MOX fuel, although programmatic and policy
issues such as U.S. policies toward plutonium disposition in Russia are
beyond the scope of this SPD EIS.  The United States will not support any
plans to build a plutonium economy.
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Close cooperation between the two countries is required to ensure that
nuclear arms reductions cannot be easily reversed.  Understanding the
economic dilemma in Russia, the U.S. Congress has appropriated funding for
a series of small-scale tests and demonstrations of plutonium disposition
technologies jointly conducted by the United States and Russia.  In fiscal
year 1999 (starting October 1998), Congress further appropriated funding to
assist Russia in design and construction of a plutonium conversion facility
and a MOX fuel fabrication facility.  This funding would not be expended
until the presidents of both countries signed a new agreement.  Although the
amount appropriated by Congress is not sufficient to fund the entire Russian
surplus plutonium disposition program, the United States is working with
Russia and other nations to resolve this issue.

U.S. nonproliferation policy is addressed in response MD237–4.

MD237–33 Alternatives

It is correct that there would be no reactor issues involved if surplus plutonium
disposition occurred through the immobilization-only approach, and the
overall costs would probably be less because only two proposed surplus
plutonium disposition facilities would be needed.  However, the goal of the
surplus plutonium disposition program is to reduce the threat of nuclear
weapons proliferation worldwide by conducting disposition of surplus
plutonium in the United States in an environmentally safe and timely manner.
Converting the surplus plutonium into MOX fuel and using it in domestic,
commercial reactors is an effective way to accomplish this.

MD237–34 Alternatives

Russia’s plans for MOX fuel are addressed in response MD237–1.
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MD237–35 General SPD EIS and NEPA Process

A comparison of the impacts of the hybrid and the all immobilization
alternatives is addressed in response MD237–18.

MD237–36 DOE Policy

Several immobilization technologies for surplus plutonium disposition were
analyzed in the Storage and Disposition PEIS.  They include vitrification
(glass), ceramic immobilization, and electrometallurgical treatment.
Vitrification and electrometallurgical treatment are existing technologies.
This SPD EIS analyzes the can-in-canister approach for both glass and
ceramic immobilization.  This technology is currently under testing for
ceramic immobilization.  Regarding the RFETS plutonium materials, existing
technologies are being used to stabilize these materials so that they can be
immobilized with the technology chosen in the SPD EIS ROD.
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MD026–1 Other

DOE acknowledges the commentor’s input.


